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1. Introduction
North part of Japan areas were destroyed in the Great East Japan Earthquake on 11th March 2011, and even larger 
areas were influenced by the Fukushima Nuclear Power Plant Accident in Tohoku area of Japan. The Characteristics 
of the reconstruction against towards the Great East Japan Earthquake summarized focus on the fact and policy 
correspondence, such as central government, Iwate prefectural government and municipality government (Tono city, 
Miyako city, Kamaishi city, Ofunato city and Rikuzentakta city).
The possibility of pairing aid system among the local communities and prefectures was examined. Due to the 
limitation of the capacity of affected areas, Tokyo Electric Power Co.,Inc., and then central government, the pairing 
aid system is an important factor or solution for the disaster relief and reconstruction. Furthermore, the methods and 
contents of the pairing aid system need to be discussed for Japan, where disasters occur frequently. It is necessary 
to establish such one to one aid system between affected area and unaffected area at national level. The system 
needs to have a concrete plan on how to conduct human resources, financial, material and knowledge support. The 
lesson from Chinese pairing aid system is learned for this objective.
A new model, integrating sustainability concepts such as low carbon, material-recycling, natural symbiosis, was 
proposed for the reconstruction in Tohoku areas. Besides the privilege measures for encouraging endogenous 
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recovery and development, international cooperation is strongly suggested in order to obtain human resources, 
investment, technologies from global partners and to expand the market. Considering the economic success of special 
policy zones, the comprehensive conception of building special policy zone in Tohoku Area is concluded as a possible 
solution for ensuring the reconstruction fiscal resources, the creation of employment, and the recovery of industries 
in the study.
2. The Characteristics of The Reconstruction after The Great East Japan Earthquake and 
Policy Correspondences –The Lessons from Tono City Challenge
Large areas of Tohoku Japan were destroyed by 3.11 Earthquake and Tsunami, and even larger areas were 
influenced by the nuclear power plant accident. Table 1 shows the damage situation and police countermeasures 
associated Tohoku district. From this report, the number of personal damages is extremely huge. Moreover public 
works such as road, bridge, dike and railway were completely destroyed. Lifeline such as water supply system, 
sewerage system, electric system and gas were also destroyed.Figure1 shows the height of the Tsunami on the 
coastal zone of Tohoku area. About 1000 years ago same scale Tsunami happened in this area by the old record.
The Characteristics of 3.11 Tohoku Earthquake are listed as the following:
1) influence to the nation: 3.98% of GDP (2007) (The Great Hanshin-Awaji Earthquake(1995) 4.18%);
2) influence to the region: catastrophic destruction;
3) influence to individual and households: catastrophic destruction;
4) influence to the world: integrated relief and important lessons for sharing
The Great East Japan Earthquake is great extremely and unique concerned with the spatial scale, complexity and 
social impact. In this earthquake, the administrative response of Tono City (Iwate Prefecture) should be learned as 
valuable lessons.
Tono city is located inland area of Iwate prefecture, in the left zone are local core city such as Morioka city, 
Fig.1　The special role of the interior on Tono City
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Hanamaki city ,Kitakami city and Oushu city, and right zone is coastal city such as Miyako city, Kamaishicity and 
Rikuzentakata city(Fig.1). The Tono Mayor Honda Toshiaki、had been thinking hard about Tono city as the Sanriku 
Region Earthquake Disaster Logistic Support Base with brave strategy and thoroughgoing preparations. In 
November, 2007, the founding convention of the Sanriku Region Earthquake Disaster Logistic Support Base Provision 
Implementation Council was held. On September 2, 2007, general disaster training took place in Tono city. Usually, 
the host municipality trains for an imagined situation in which it has sustained extensive damage. The purpose of the 
training until this time had been to validate the process of data collection and conceptual framework. However, we 
decided to change our way of thinking and how we train, instead executing a training program of delivering both 
medical aid and the transportation of relief materials to the coastal area. Through the participation and cooperation 
of 87 prefectural organizations and 8,746 personnel, we validated the advantages and effectiveness of providing 
logistic support from Tono city.
Through the general disaster training, namely North Eastern Army Disaster Response Training (Michinoku 
ALERT 2008), the strategic concept for the preparation of the coming Tohoku earthquake and Tusnami was 
established. In spite of the huge damage (3.2bilion yen), Tono city executed the plan of the Sanriku Region 
Earthquake Disaster Logistic Support Base under the strong mayer’s leadership.
“There are 500 people seeking refuge at the Otsuchi High School. They have no food or water and need your help.” 
Approximately 11 hours after the earthquake occurred, a lone man ran to the Tono City Disaster Control Office 
around 1:40 a.m. on March 12, 2011. Communications were down and the man arrived in Tono from Otsuchi, crossing 
two mountain passes, searching for some kind of help. It’s hard to dismiss the distress of a neighboring town to 
which one is tied so deeply historically. Within a short time, people in Tono procured the necessary materials and 
members of the fire department departed for the disaster area at 4:50 a.m.”. Staff reported from the disaster site “It’s 
impossible to put into words” An appalling situation kick off logistic support from these words. The total number of 
people who arrived as first responders 3,500 persons (March 20th, 2011) started the rescue activity based on the twice 
training.
Logistical support project connected by relationships were enforced in 6 projects such as medical, employment, 
home, community, industry and heart network. These projects overcame several obstacles such as (1) The Disaster 
Relief Act presupposes appeals for assistance from affected municipalities and (2) Information from the national / 
prefectural governments is not passed down to affected municipalities anxiety increases without information.
Namely, (1) Support was delivered immediately to the disaster zone without waiting for appeals, (2) Independent 
information-gathering and other appropriate support activities were developed. Just after the Great East Japan 
Earthquake, “Unforeseen”　was spread widely in Japan, the lesson from Tono city could completely deny this 
phenomenon.
3. The Background and meanings of “Special Policy Zone”
The reconstruction of the infrastructure may be implemented soon by the support of the center government and 
supporting prefectures, but how to recovery the economics would be more difficult and complex. NHK conducted a 
survey to 1100 households in large-scale temporary residential district, “Kaisei District” at Ishimaki City of Miyagi 
Prefecture, in October and November of 2011, and received 757 replies. The following are some summaries from the 
survey:
✓ It was estimated that there should be over 120,000 persons who lost their jobs and remain unemployed.
✓ In the Kaisei District, about half of the householders were unemployed and one third of them received an 
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income less than 100,000 JPY and lived a server situation.
✓ There were 497 householders excluding those receiving unemployment benefits. Among them, 235 
householders (47%) lost the jobs due to 3.11 Earthquake and remained unemployed. Look at the age, the 
unemployed ration for the 50s was 29%, followed by 23% of the 60s, and 13% of the 30s and 40s. 34% of the 
unemployed householders received an income less than 100,000 JPY including the unemployment. Among 
them, 67% of self-employed householders remained unemployed, and 21% of them didn’t have any income. 
Japan Research Institute estimated that there should be over 120,000 persons who lost their jobs and remained 
unemployed. 
✓ It was stated by Ministry of Health, Labor and Welfare, that within one or two months, at most 4000 people 
will not continue to receive unemployment benefit. Thus, employment creation has become an urgent need for 
affected people to recover their life and regional reconstruction.
Following this description, there was a strange social phenomenon called “Reconstruction and Pachinko”, because 
either unemployment benefit or wage can be received. In this way, the local industries will decrease, which results in 
the leave of labors, followed by the population decreasing and low density areas appearing. Special measures for 
unemployment should be considered for life support, employment creation, and industrial promotion. Both 
unemployment benefit and wage can be received. And the period of receiving unemployment benefit should be 
extended to 3 years.
In our research, firstly, through international comparison and cooperation, we review the special policy zone raised 
by Japanese government, by considering the mitigation of regulations and privilege policies. Moreover, we propose 
integrated special policy zone conception, including human resources, investment, and technologies and the market 
from the viewpoint of combining economics, social and environmental requirement.
Secondly, we discuss the possibility of pairing aid system among the local communities and prefectures. Due to the 
limitation of the capacity of affected areas, Tokyo Electric Power Co.,Inc., and then central government, the pairing 
aid system is an important factor or solution for the disaster relief and reconstruction. Furthermore, the methods and 
contents of the pairing aid system need to be discussed for Japan, where disasters occur frequently. It is necessary 
to establish such one to one aid system (protocol) between affected area and unaffected area at national level. The 
system needs to have a concrete plan on how to conduct human resources, financial, material and knowledge support. 
The lesson from China is learned for this objective. 
In a summary, different aspects of the Special Policy Zone were considered as the following:
✓ The reconstruction of the cities: to build up safe and reliable cities; to reconstruct the residential and public 
infrastructure efficiently 
✓ Private sectors and investment: to restart the affected industries; to accumulate the manufacturing industries; 
to absorb low carbon industries
✓ Fishery industry: to recover the fishery industry which was thoroughly destroyed in the tsunami; to build up 
competitive fishery industry which integrates production, processing and distribution
✓ Agriculture and countryside: to recover the agriculture; to build up high added value agriculture
✓ The transportation and communication network: to reconstruct the transportation infrastructure; to improve 
the network function; to enhance disaster mitigation function
✓ The usage of clean energy: to introduce clean energy in the disaster reconstruction; to realize the development 
of both economics and environment
✓ Medical and social welfare function: to provide sufficient medical and social welfare service for affected area, 
especially the coastal areas; to establish regional comprehensive medical system
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✓ Education: to reconstruct the education in coastal areas; to prepare local community disaster prevention base 
at schools; to take good care of the students suffering from physical and mental problems; to educate young 
generation who can support the reconstruction and future development of the region; to support the 
continuous education; to recover and protect the damaged cultural properties
4. Relief and Recovery for Complex Disasters using the paring system
We studies how the pairing aid system works in disaster relief and recovery after Wenchuan Earthquake 
happened in 2008, with 85,000 people dead or missing. In the system, 19 provinces and cities in the relatively 
developed areas were paired with the disaster areas at city or town level to conduct relief and recovery activities 
with not only money and things, but also knowledge and spiritual aid. Within 2 years, about 90% of the infrastructure 
and residential areas were reconstructed, which has proved the effectiveness and efficiency of the pairing aid system. 
After the Tohoku Earthquake, pairing aid system was also proposed and implemented to a limited extent in Japan. 
This study starts from the analysis of the establishment, operation and evaluation of the pairing aid system based on 
data and field survey. Then the way of improvement and institutionalization is proposed for the pairing aid system at 
different scales and forms in each recovery period. Furthermore, the possibility of implementing the system in Japan 
is also discussed. Some lessons on the pairing aid system from Wenchuan Earthquake are concluded for a sustainable, 
mutual aid system among provinces and cities all over the country in disaster relief and recovery management, 
especially when wide-scope disaster happens in the future.
4.1. Background
The history of human society is also a history of human being fighting with various natural disasters. Lots of 
wisdom has been accumulated from those experiences for disaster mitigation, relief and recovery. Especially, the 
technologies and ideas for disaster mitigation, such as earthquake and flood, have been developed to a certain level 
and worked very well in reducing damages. However, the needs for disaster mitigation keep changing due to the 
high uncertainty of disasters. 
In recent years, we have to face not only the natural disasters, but also large-scale diseases and chemistry 
pollution, or even terrorist incidents, which is called an era of multi-hazard 1）. Some trends may be found from the 
disasters in last several decades. Firstly, the frequencies of disasters, especially the disasters recognized as LPHC 
(low probability-high consequence) 2）, are increasing. Some seismic zones have entered an active period, which has 
been shown by several top magnitude earthquakes. Climate change brings more extreme weather events, such as 
hurricanes and floods. Public health has been threatened by new type viruses and diseases. Terrorist incidents have 
become one emergent issue for the societal security in many countries. The annual numbers of Typhoon in or to 
Japan have shown an increasing trend, besides, the storms with the volume of over 100mm rainfall increased from 2.3 
times per year between 1986 to 1995 to 4.7 times per year between 1996 to 2005 3）. 
Secondly, the disasters or hazards are becoming more and more complex, influencing larger and larger area. The 
Great Hanshin Earthquake in 1995 and the Great Sichuan Earthquake in 2008 caused thousands of death and huge 
damages to the infrastructures and the society, which even last till now. Flores Earthquake in 1992 and Sumatra 
Earthquake in 2004 induced Tsunami at the same time and the latter one even caused more death and damage than 
the earthquake because not much attention and preparation had been spent on it by that time. In 2010, the Tohoku 
Earthquake in Japan happened together with deadly tsunami, and attracted world-wide attention and discussion not 
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just because of its high magnitude, but also for the secondary disaster caused by damaged nuclear power plants in 
Fukushima. Besides the short-term damage caused by earthquake and tsunami, the influence of nuclear power plants 
lasted much longer and forced thousands of families to move from their living places. Finally, the accident even 
influenced many countries to change their strategy of using nuclear power.  
At the same time, more technologies and knowledge have been developed and accumulated after experiencing 
over the disasters. Nagamatsu used disaster cycle model to explain four important stages related to disasters: from 
response at the first period, to recovery, to mitigation, to preparedness in the following periods 4）. In the past decades, 
infrastructure planning and construction technologies have been advanced greatly for disaster mitigation. Also, risk 
management and researches have been implemented by administration, research institutes and companies at 
different levels for the preparedness. Disaster prevention capability has been improved a lot to realize relatively low 
loss in the disaster.  
However, the low efficiency of response and recovery activities leaded by national governments has always been 
criticized after each disaster, especially when the LPHC disaster happened such as the Tohoku Earthquake. Some 
reasons have been concluded such as complicated political factors, limited fiscal sources, the lack of capable people in 
management, too much damage from catastrophe. In this research, we studies how the pairing aid system works in 
disaster relief and recovery after Wenchuan Earthquake happened in 2008, with 85,000 people dead or missing. 
Within 2 years, about 90% of the infrastructure and residential areas were reconstructed, which has proved the 
effectiveness and efficiency of the pairing aid system. This study starts from the analysis of the establishment, 
operation and evaluation of the pairing aid system based on data and field survey. Then the way of improvement and 
institutionalization is proposed for the pairing aid system at different levels and forms in each recovery period. 
Furthermore, the possibility of implementing the system in Japan is also discussed. Some lessons on the pairing aid 
system from Wenchuan Earthquake are concluded for understanding the essential of pairing aid system.
4.2. Pairing Aid System in China
(1) The history of pairing aid system
The idea of pairing aid system started from the economic development of the minority-inhabited border areas in 
1950s. After decades of practical operation, the pairing aid system that economic leading provinces and cities help the 
economic development of the minority-inhabitated border areas, was officially established by central government as 
one national policy in No.52 Statement of 1979. Later, this policy has been expanded to three patterns corresponding 
to different objectives: for economic development of the minority-inhabitated border areas, for grand infrastructure 
construction projects, and for disaster relief and recovery 5）.  
As mentioned before, the pairing aids for the minority-inhabitated border areas have been implemented for more 
than 50 years from all the social aspects in many ways, through which China’s central government has accumulated 
rich experience for applying the idea of pairing aid by mobilizing the whole country. The representative example of 
pairing aid for grand infrastructure construction is the huge immigration and the affected areas for the Three Gorges 
Dam, which had 22 provinces involved in 1992. The pairing aid system for disaster relief and recovery of Tangshan 
Earthquake in 1976 was the first trial of this idea and showed the advantage in rescue and reconstruction work. 
(2) Establishment of pairing aid system after Wenchuan Earthquake
On May 12th, 2008, a strong earthquake measured 8.0 Richter scale struck Wenchuan Country in Sichuan Province, 
China. The earthquake caused immense damages. It was confirmed that more than 69,000 people lost their lives, 
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about 18,000 people were missing and about 375,000 were injured.  7,789,100 houses collapsed and 24,590,000 houses 
partially collapsed. Some towns, such as Beichuan Country, were leveled to the ground and left in complete ruins. 
The main reason is said that the towns were located just upon the geological faults. Besides, most of those areas 
were in mountainous regions where economic development was quite delayed. Most houses were of poor quality and 
lower resistance to earthquakes. 
In the earthquake, infrastructure was severely damaged or destroyed, which made the rescue activity very 
difficult. 15 national and provincial arterial highways and 4 railways were disconnected. Lifelines such as electric 
power, telecommunications and water supply were cut off in large areas. Public facilities including governmental 
offices, hospitals and schools were also damaged. Most of the industrial sectors ceased to operate, including farmland 
and agriculture facilities. 
Besides Sichuan Province, the surrounding other 9 provinces, autonomous regions, Chongqing City included, were 
affected by the earthquake. The total disaster area reached about 500,000 square kilometers. The total affected 
population went over 46.25 million 7）. The total amount of direct damage reached 845.1 billion CNY, among which the 
house damage accounted for 27.4%. The military and the armed police forces and domestic and international rescue 
teams, including totally 91,300 medical personnel were involved in emergency rescue at the response stage, especially 
the military and the armed police forces functioned as the main force in the disaster relief operation under the 
centralized leadership of state at the first period.  
On May 19th, pairing aid system were established by the Chinese central government, including 18 pairs in Sichuan 
Province and 1 in Gansu Province and 1 in Shaanxi Province, as shown in Table 1. Pairing aid system is also called 
counterpart support system or partner support system or one-to-one assistance and support system. Pairing aid 
system is a system where one province or city provides support to one affected area, mainly for the relief and 
recovery. For each the pair, one provincial department or commission was assigned to be the coordinator for helping 
to initiate the connection of supporting area and supported area.  
Each pair was decided by Chinese Central Government, by coping the economic and technology development level 
Supporting
Areas Coodinators
Supported
Areas
Shandong Development and Reform Commission Beichuan
Guangdong Department of Transportation Wenchuan
Zhejiang Department of Construction Qingchuan
Jiangsu Economic Commission Mianzhu
Beijin State Assets Administration Committee Shifang
Shanghai Department of Education Dujiangyan
Hebai Department of Civil Affairs Pingwu
Liaoning Department of Finance Anxian
Henan Department of land and resources Jiangyou
Fujian Department of Labor and social security Pengzhou
Shanxi Department of water resources Maoxian
Hunan Department of Agriculture Lixian
Jilin Department of forestry Heishui
Anhui Department of Commerce Songpan
Jiangxi Department of Culture Xiaojin
Hubei Department of Health Hanyuan
Chongqing Environmental Protection Bureau Chongzhou
Heilongjiang Radio and Television Bureau Jiange
Table 1　Pairing aid system 6）
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with the affected extent 8）. For example, Beichuan was almost destroyed in the earthquake and needed to be 
reconstructed at another area and planning, of which the development and reform commission is in charge, and the 
reconstruction of Beichuan needed large budget, which can be supported by economic leading province, Shandong 
Province. Another severely affected city, Dujiangyan is a famous tourist city with one world heritage site, which is 
administered by the department of education.  Shanghai has not only the capability for economic development, but 
also the leading historic architecture and recovery technologies and teams.  Wenchuan needed to recover the 
secondary industries, which Guangdong is strong at, and the road reconstruction of Wenchuan was said to be the 
most difficult part, so the department of transportation was assigned to the pair. The state assets were affected most 
in Shifang, so state assets administration committee and Beijin supported the area. Lixian and Heishui have rich 
agriculture and forest resources, so Hunan and Jilin Province supported the areas with the department of agriculture 
and forestry.  Though the basis of deciding pairs has never been stated in details, the consideration mentioned above 
may explain some of the reasons. The other affected areas receive pairing aid within Sichuan Province organized by 
province government.  
(3) Contents of the pairing aid system
Supporting provinces and cities were required to provide support for reconstruction of supported areas in 3 years, 
allocating no less than 1% of local fiscal revenue of the former year for goods and work operations each year. The aid 
included reconstruction of residential housing; reconstruction of public facilities such as schools and hospitals; 
reconstruction of infrastructures such as water supply and treatment; reconstruction of agriculture and related 
infrastructure; machinery equipments, construction materials. Besides the hardware recovery, software recovery was 
also included, such as planning, professional consulting, training people, and education service. In summary, the relief 
work was implemented from all the aspects of material, fiscal resources, manpower and intelligence. For long-term 
tasks, the economic recovery, including agriculture, industries and commercial activities, was also expected to be 
realized by the support of investment for industries, such as collaborative industrial parks. 
The headquarter onsite, also called as the office for pairing aid, was formed by members from supporting and 
supported areas, with the assistance from coordinator province department or commission. The headquarter 
administered the reconstruction and recovery work based on the discussion of both sides. The contents of the pairing 
aid system are shown in Fig.2.
(4) Advantages of the pairing aid system
As reported by China’s central government, almost 90% of the recovery and reconstruction work had been 
completed within 2 years after the earthquake.  We visited Dujiangyan City, one of the most affected areas, in 2008 
and 2011 for field survey. The comparison of the twice field surveys also showed that the process of recovery went 
fairly fast. Dujiangyan was receiving pairing aid from Shanghai. From the interviews and field survey, several 
advantages of the pairing aid system may be concluded as the following.
a) The pairing aid system made the disaster relief and recovery more efficient.  Firstly, the pairing system 
established clear accountability for each supporting area or unit. Each supporting area or unit set up detailed targets 
and kept to the schedule. Competition resulted in some unnecessary demonstration projects, but also brought the 
motivation to supporting areas or units. Secondly, the recovery of one area after devastating earthquake was 
systematic work covering all the aspects of the society, and needed to be leaded by local government. However, most 
people including government officials would lose their mind after suffering loss of their families. In fact, it was 
reported that several officials committed suicide after the catastrophe. The teams sent by supporting area were 
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made up of capable officials, who could lead reconstruction projects and handle social issues better than depressed 
local officials. Thirdly, the pairing aid system ensured the enough goods, machineries and manpower.  
b) The pairing aid system helped the transfer of knowledge and technologies. In Wenchuan case, most supporting 
areas are more developed areas in China. The local officials we interviewed mentioned that they learned a lot from 
the supporting officials by working together, such as how to organize and manage projects efficiently. And they also 
brought better technologies together with better facilities. One example was explained to us that the waste water 
treatment facility constructed by Shanghai was much advanced than what they used before in Dujiangyan. Besides, 
the supporting team prepared training program for operation and maintenance. In this way, such kind of technology 
updating has been realized and the rebuilt city from the ruins is more modern than the former one.
c) The pairing aid system enhanced the connection between the citizens of pairing areas. People of supported areas 
have gratitude for the supporting areas and the people of supporting areas are more concerned with the 
development of their supported areas. The connection has been enhanced through the cooperation and brings more 
visitors for the tour, which also encourages the supported area economically. The communication of the paired areas 
is expected to last long and expanded to all social aspects. 
4.3. Discussion on The Pairing Aid System
(1) Fiscal aspect of the pairing aid system
How to obtain enough the fiscal resources are always one of the key issues for the recovery and reconstruction, 
and is also closely related to the strength of disaster relief. As mentioned before, each supporting area was required 
to allocate no less than 1% of local fiscal revenue of the former year for goods and work operations each year. It is 
doubted whether the requirement would put burden on supporting areas’ economies and it would be followed or not. 
The government fiscal revenues of Year 2007, 2008, 2009 of each supporting area are listed in Table 2. Supposing all 
Fig.2　The contents of the pairing aid system
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the supporting areas follow the rule, we calculate that the total support of the 3-year recovery and reconstruction 
plan is  68.7 bn CNY. In fact, totally 78 bn CNY had been achieved from 2008 to 2011, even more than what was 
required. And from the data, it was found that the fiscal revenue of each supporting area kept increasing at a fairly 
high speed in the 3 years. To understand the mechanism, we need to look into the issue.
Firstly, the monetary flow of the pairing aid system is shown in Fig.3. The fiscal resources for pairing aid were not 
just local government fiscal revenue, but also include national subsidy, donation and the interest income. The money 
were collected and administered by province department of finance and transferred to the bank account of field 
headquarter, and then used for the residential housing projects, public facilities projects, agriculture and related 
infrastructure projects, and other projects approved by field headquarter. National subsidy included direct subsidy 
and tax rebating from central government. In 1994, according to the requirement of market development, China 
experienced a fundamental fiscal decentralization reform called the tax assignment system reform 10）. From 1994, 
central government takes more tax from local governments as national fiscal revenue, especially the consumption 
taxes (100% to central government) and value-added taxes (75% to central government). At the same time, the 
system of tax rebating is to ensure the benefit of economic development to the local government. A large proportion 
of fiscal resources for pairing aid are from the tax rebating. Moreover, since most of goods and materials were 
produced in supporting areas and the recovery and reconstruction work were done by teams, companies of 
supporting areas, parts of the payment finally would return to supporting areas. From this aspect, the mechanism of 
pairing aid system is similar to Japan’s ODA (Official Development Assistance). 
Secondly, the fiscal support of pairing aid took up a small proportion of the total fiscal support to Sichuan Province, 
as shown in Fig.4. Xiao, S., the former director of Policy Research Office of Sichuan Province, explained the situation 
of fiscal support in May, 2011. The fiscal support excluding Sichuan Province stands for the support from outside, in 
Supporting
Areas
Government
Revenue2007
(bn CNY)
Government
Revenue2008
(bn CNY)
Government
Revenue2009
(bn CNY)
Support
(bn CNY)
Supported
Areas
Shandong 167.5 195.7 219.9 5.8 Beichuan
Guangdong 278.6 331.0 365.0 9.7 Wenchuan
Zhejiang 164.9 193.3 214.3 5.7 Qingchuan
Jiangsu 223.8 273.1 322.9 8.2 Mianzhu
Beijin 149.3 183.7 202.7 5.4 Shifang
Shanghai 207.4 235.9 254.0 7.0 Dujiangyan
Hebai 78.9 94.8 106.7 2.8 Pingwu
Liaoning 108.3 135.6 159.1 4.0 Anxian
Henan 86.2 100.9 112.6 3.0 Jiangyou
Fujian 69.9 83.3 93.2 2.5 Pengzhou
Shanxi 59.8 74.8 80.6 2.2 Maoxian
Hunan 60.7 72.3 84.8 2.2 Lixian
Jilin 32.1 42.3 48.7 1.2 Heishui
Anhui 54.4 72.5 86.4 2.1 Songpan
Jiangxi 39.0 48.9 58.1 1.5 Xiaojin
Hubei 59.0 71.1 81.5 2.1 Hanyuan
Chongqing 44.3 57.8 65.5 1.7 Chongzhou
Heilongjiang 44.0 57.8 64.2 1.7 Jiange
Total Support:   no less than 68.7
Table 2　The support from the pairing aid system 9）
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which the fiscal support of pairing aid took up 23% and central government contributed 63%. Regarding the national 
subsidy in pairing aid system, central government provided most of the direct fiscal support to Sichuan Province. In 
Fig.3-b, Sichuan Province collected 646.7 bn CNY, 3 times of that from central government by utilizing policy 
Fig.3　The monetary flow of the pairing aid system
Fig.4　The proportion of fiscal support to Sichuan Province (unit: 100m CNY)
a. excluding Sichuan Province; b. all;
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incentives adjusted by central government and borrowing loans. 
In summary, as in many other countries, China’s central government contributed most of the fiscal support directly 
or indirectly and the pairing aid system was decided and also supported by the central government. This conclusion 
ensures that the idea of pairing aid system could be applied if the central government leads and funds the recovery 
activities. An efficient pairing aid system is expected to utilize the fund more efficiently. 
(2) Pair of different scales
Another important condition is considered to be the different scales of the supporting area, which is one province 
or city, and the supported area, which is one city or town, as mentioned in the beginning. In this study, the difference 
is studied by comparing the GDP, Capita GDP and Population of each pair as shown in Table 3.
Regarding GDP of Year 2007, the difference varied from 52 times (Chongqing to Chongzhou) to 1973 times 
(Shandong to Beichuan).  If taking the average, the scale of the supporting area is 244 times that of the supported 
area. Regarding population of Year 2007, the difference varied from 31 times (Shanghai to Dujiangyan) to 1412 times 
(Hunan to Lixian).  If taking the average, the scale of the supporting area is 146 times that of the supported area. The 
pairing aid system was between 18 provinces and cities to one province, but the difference scale was more than 100 
times, which made the intensive pairing aid possible in short term. The pairing aid system was to organize the rest 
of the country to support the recovery of affected areas.   
Regarding Capita GDP of Year 2007, the largest difference is 6.1 times (Zhejiang to Qingchuan).  If taking the 
average, the scale of the supporting area was 1.9 times that of the supported area. Another contrast was done among 
the supporting areas. It was found that the support from Guangdong is 8 times that of Jilin. This difference of 
support would probably cause the gap among recovery work. 
After Tohoku Earthquake in 2010, the pairing aid system was proposed by Science Council of Japan and Union of 
Kansai Governments announced the plan of pairing aid system to Tohoku areas, 2 or 3 prefectures supporting 1 
Population
(10k)
Capita
GDP
(CNY)
GDP2007
(bn CNY)
Supporting
Areas
Supported
Areas
GDP2007
(m CNY)
Scale of
GDP
Capita
GDP
(CNY)
Scale of
Capita GDP
Population
(10k)
Scale of
Population
9367  27807  2597  Shandong Beichuan 1316  1973 8598  3.2 16 585
9449  33151  3108  Guangdong Wenchuan 2877  1080 26204  1.3 10.5 900
5060  37411  1878  Zhejiang Qingchuan 1378  1363 6107  6.1 24.8 204
7625  33928  2574  Jiangsu Mianzhu 14252  181 28863  1.2 51.3 149
1633  58204  935  Beijin Shifang 12728  73 29703  2.0 43.1 38
1858  66367  1219  Shanghai Dujiangyan 11622  105 18568  3.6 60.9 31
6943  19877  1371  Hebai Pingwu 1633  839 9366  2.1 18.7 371
4298  25729  1102  Liaoning Anxian 5073  217 10434  2.5 51 84
9360  16012  1501  Henan Jiangyou 13844  108 16438  1.0 87.9 106
3581  25908  925  Fujian Pengzhou 10842  85 14028  1.8 79.5 45
3393  16945  573  Shanxi Maoxian 1013  566 9512  1.8 10.9 311
6355  14492  920  Hunan Lixian 633  1453 13245  1.1 4.5 1412
2730  19383  528  Jilin Heishui 494  1071 8367  2.3 5.9 463
6118  12045  736  Anhui Songpan 820  898 11596  1.0 7.2 850
4368  12633  550  Jiangxi Xiaojin 450  1224 5770  2.2 8 546
5699  16206  923  Hubei Hanyuan 2213  417 6972  2.3 32.1 178
2816  14660  412  Chongqing Chongzhou 7959  52 12280  1.2 66.5 42
3824  18478  707  Heilongjiang Jiange 3264  216 5726  3.2 67.5 57
26069  Average: 13432  1.9
22561  Sum: 92411  244
94477  Sum: 646.3 146
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prefecture. Finally, the plan didn’t take much effect due to some reasons. If there were more prefectures attending 
this plan to make 10 or 20 prefectures support 1 prefecture, it may probably work. 
4.4. Summary
The section explained the contents and effects of the pairing aid system in China for the disaster relief and 
recovery after Wenchuan earthquake. Later, the fiscal aspect and different scales of supporting and supported areas 
were discussed to conclude the general conditions that may help to promote successful pairing aid systems. China 
has practiced the pairing aid systems for different objectives since 1950s, and the system has been proved to be 
effective and efficient through many cases. There are still a lot of drawbacks about the pairing aid system, such as 
the difference of support contents and scales of pairs, lacking of scientific evaluation and lacking of concrete long-
term support plan, which needs to be discussed in further studies. Pairing aid system may be one of the solutions in 
disaster relief and recovery management, when wide-scope disasters happen in the future.
5. Rebuilding Sustainable Communities after Disasters in Japan
To solve the topic for rebuilding sustainable communities after disasters in Japan, we will continue to design the 
pairing aid system among prefectures for the relief and recovery of complex disasters (earthquake, tsunami, nuclear 
power plant accident, etc.) through international comparison; to review the special zone plan raised by the Japanese 
government, and propose integrated special policy zone, including human resources, investment, and technologies and 
market from the viewpoint of combining economic, social and environmental requirements to conduct optimization 
study on decentralized electricity system based on the competition with nuclear power and regional condition; to 
design reliable compact city at destroyed areas; to design a new global model integrating sustainability concepts such 
as low carbon, material-recycling, natural symbiosis for Tohoku. 
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